Background: We investigated whether magnetic resonance imaging (MRI) scans can accurately diagnose arthritis of the acromioclavicular joint (ACJ) because it has recently been suggested that bone marrow oedema on MRI scans is a predictive sign of symptomatic ACJ arthritis. Methods: The MRI scans of 43 patients (50 shoulders) who underwent ACJ excision for clinically symptomatic ACJ arthritis were compared to a control group of 43 age-and sex-matched patients (48 shoulders) who underwent an MRI scan for investigation of shoulder pain but did not have clinical symptoms or signs of ACJ arthritis. The scans were evaluated by an experienced musculoskeletal radiologist, who was blinded to the examination findings. Results: Bone marrow oedema was present in only 15 (30%) shoulders in the ACJ excision group, although this was higher than the six shoulders in the asymptomatic group (p ¼ 0.03). Forty-one (82%) shoulders in the symptomatic group had grade III/IV ACJ arthritis compared to 31 (65%) in the asymptomatic group (p ¼ 0.05). However, 44 out of 48 (92%) shoulders in the asymptomatic group had signs of osteoarthritis on MRI scans. Conclusions: In contrast to recent reports, the present study shows that MRI is not helpful in making the diagnosis of ACJ arthritis. A focused history and clinical examination should remain the mainstay for surgical decision making. Level of evidence: Level 3
Introduction
Acromioclavicular joint (ACJ) arthritis is a common cause of shoulder pain. The ACJ is incongruous and often begins to degenerate as early as the second decade of life. Although degenerative changes start in the second decade, most become symptomatic in the fifth decade. 1 ACJ excision, open or arthroscopic, is a simple and effective treatment for ACJ arthritis. The decision to treat surgically is usually made on clinical grounds using a focused history, clinical examination and, sometimes, a response to local anaesthetic injections. Various physical examination tests for ACJ arthritis have been described in the literature. Not all signs are positive in each patient and the tests have variable sensitivity and specificity. 2, 3 Investigations to assess the extent of degenerative changes in the ACJ include plain radiographs and magnetic resonance imaging (MRI) scans. Some studies have suggested that MRI can be a useful investigation to help guide treatment. Stein et al. 4 found that bone marrow oedema was present in 80% of patients with symptomatic ACJ arthritis and concluded that its presence on MRI may assist in the decision-making process for treatment. Choo et al., 5 Department of Orthopaedics, Medway Maritime Hospital, Gillingham, UK however, did not find marrow oedema to be a reliable MRI scan finding of symptomatic ACJ arthritis and instead suggested that capsular distension on MR arthrography is a more predictive finding of symptomatic ACJ arthritis. However, some studies report over 80% changes in MRI and plain radiographs, even in asymptomatic joints, raising concern regarding the usefulness of MRI in guiding treatment for ACJ arthritis. 6 In the senior author's (BS) practice, decision to excise the AC joint is usually made after a focused history and clinical examination rather than on radiological findings. We hypothesized that changes in the ACJ on MRI scans do not accurately predict the presence or absence of symptoms arising from the ACJ. Therefore, the null hypothesis that we aimed to reject is that there is good correlation between MRI changes of ACJ arthritis and the presence of symptoms.
Materials and methods
In this retrospective study, we looked at records of 43 consecutive patients (50 shoulders) who underwent arthroscopic ACJ excision for clinically symptomatic ACJ arthritis within a 2-year period from 1 January 2012 to 31 December 2013 (Group A). This group was compared with a second group of 43 (48 shoulders) age-and sex-matched patients who underwent an MRI scan for investigation of shoulder pain but did not have ACJ excision (Group B). Patients in group B did not have clinical symptoms or signs of symptomatic AC arthritis but had surgery for other shoulder pathology such as arthroscopic subacromial decompression, rotator cuff repair or biceps tenodesis (Table 1) .
Patients were identified from theatre records. All of the patients had been seen by a single surgeon and assessed in accordance with a standard protocol. A relevant history and physical examination was undertaken. Specific provocative tests for ACJ arthritis included cross-body adduction, The results of O'Brien's active compression test and also pain on elevation beyond 120
were noted. The patients had standard plain radiographs, including anteroposterior, lateral, axillary and Zanca views. 7 The MRI scans in these patients were performed purely to rule out associated rotator cuff pathology. MRI findings of the ACJ were not taken into consideration when deciding upon surgical treatment. All patients in group A had non-operative treatment prior to surgery including physiotherapy and a therapeutic trial of steroid injections, administered under image guidance.
The MRI was performed using standard noncontrast technique with 3-mm slices. The MRI protocol consisted of axial, coronal and sagittal fat suppressed proton density and coronal oblique T1 images. The MRI scans and plain radiographs were evaluated by an experienced musculoskeletal radiologist who was blinded to the clinical examination and diagnosis, as well as age and sex of the patients. ACJ osteoarthritis was graded based on an established scale of I to IV (none, mild, moderate and severe). 2 A note was made of the acromion process morphology, 8 bone marrow oedema on either side of ACJ, status of the rotator cuff and any other significant finding.
Statistical comparisons were made between the incidence of different MRI scan findings in group A and group B using the chi-squared test. p < 0.05 was considered statistically significant.
Results
The age, sex and side distribution of the patients in the two groups is presented in Table 1 .
All patients in Group A had an arthroscopic subacromial decompression (ASAD) at the same time as ACJ excision. All patients in Group B had ASAD, although, in addition, 17 patients had an arthroscopic rotator cuff repair, five had arthrolysis, two had biceps tenotomy and one had biceps tenodesis.
The incidence of various MRI scan findings, including the grade of arthritis, presence of bone marrow oedema, acromion morphology and the presence of rotator cuff tears, is summarized in Table 2 .
Bone marrow oedema was found in only 30% of shoulders in the symptomatic group, although this was higher than the 12% of shoulders in the asymptomatic group (p ¼ 0.03). Distal clavicle bone marrow oedema was seen in 11 patients in the symptomatic group and six patients in the asymptomatic group (p ¼ 0.2), whereas oedema of the acromion side was seen in 11 patients in the symptomatic group compared to two patients in the asymptomatic group (p ¼ 0.009). Eighty-two percent of shoulders in the symptomatic group had grade III or IV ACJ arthritis compared to 65% of shoulders in the asymptomatic group (p ¼ 0.05).
The incidence of a type II acromion was 14% in the symptomatic group and 36% in the asymptomatic group (p ¼ 0.007), although there was no difference in the incidence of type I (p ¼ 0.27) or type III (p ¼ 0.18) acromion between the two groups. Twenty-two patients in the symptomatic group had a partial or full-thickness rotator cuff tear compared to 34 in the asymptomatic group (p ¼ 0.007).
Signs of osteoarthritis were seen on plain radiographs in 45 of the 50 shoulders in Group A and 42 of the 45 shoulders in group B (p ¼ 0.7).
Discussion
We found that there was a significantly higher incidence of bone marrow oedema in the symptomatic group compared to the asymptomatic group. However, this finding was seen in the MRI scans of only 30% of patients and therefore is unlikely to be a reliable indicator of symptomatic ACJ arthritis. Our results are different from those of Stein et al. 4 who found that none of the patients in their asymptomatic group had bone marrow oedema on MRI scan. They also reported a much higher incidence of bone marrow oedema (80%) in patients who had symptomatic ACJ arthritis than our study (30%). Stein et al. 4 concluded that reactive bone oedema on MRI scan has high correlation with clinical examination.
Our results, showing only 30% incidence of bone marrow oedema, do not support their conclusion. We have also compared bone marrow oedema in the acromion or distal clavicle and found a significantly higher incidence of bone marrow oedema on the acromion side in the symptomatic group. Our results are different from those of Jordan et al. 9 who also studied the relationship between MRI and clinical findings in the ACJ and found a significant correlation between high signal in the distal clavicle and clinically symptomatic ACJ arthritis.
Choo et al. 5 reported a larger series of 146 patients and attempted to differentiate between symptomatic and asymptomatic ACJ arthritis. Their group was very heterogeneous with more women in the symptomatic than the asymptomatic group. They also undertook direct or indirect MR arthrography, which is not the standard investigation for ACJ pain in the UK. They found that presence of bone oedema was not a significant variable in the diagnosis of symptomatic ACJ arthritis. In their series, a superior capsular distension was more predictive of symptomatic ACJ arthritis.
We also found a significantly higher percentage of patients who had grade III or IV ACJ arthritis in the symptomatic group, although 44 shoulders (92%) in the asymptomatic group also had signs of ACJ arthritis on MRI scan. There was also no difference in the number of shoulders with positive plain radiographic findings between the two groups. Therefore, we consider that the presence of degenerative changes on MRI scans or plain radiographs is not a useful predictor of clinically symptomatic ACJ arthritis.
There were a higher number of patients with a type II acromion in the asymptomatic group. In our opinion, this is likely to represent a statistical anomaly rather than comprise a clinically significant finding.
We found that the asymptomatic group had a higher incidence of rotator cuff tears, both partial and full thickness. This was a result of our patient selection because we selected those patients undergoing arthroscopic procedures other than ACJ excision in Group B.
ACJ pain is often reported over the anterosuperior aspect of the shoulder, usually worsened by overhead activities. 10 These symptoms, however, can be present in other pathologies, such as rotator cuff tears, biceps tendonitis and superior labral tears. 11 It is therefore important to perform a careful clinical examination aiming to determine whether the ACJ arthritis is contributing to the symptoms. Tests described for the diagnosis of ACJ arthritis include tenderness over the joint, the cross-adduction test and O'Brien's test, amongst others, although none of these tests has been shown to be highly sensitive and specific. 3 Tenderness over the ACJ has a 96% sensitivity but a specificity of only 10%. 12 The cross-adduction test has a sensitivity of 77% and a specificity of 79%, whereas O'Brien's test has a sensitivity of 41% and a specificity of 95%. Therefore, a combination of careful history, focused clinical examination and a response to a local anaesthetic/steroid injection would be more reliable in the diagnosis of ACJ arthritis. Furthermore, imaging is often obtained to assess the cuff and degenerative ACJ changes may be observed incidentally. It can be tempting for surgeons to use MRI findings when deciding whether to excise the ACJ or not. Thus, knowing whether or not MRI findings are reliable becomes important in the decision-making process.
The present study has increased significance in any government delivered health service where there are always pressures on reducing costs. We consider that a significant number of unnecessary MRI scans can be avoided by performing a focused clinical assessment, hence reducing costs for the UK National Health Service. The present study also reinforces our considered opinion that the MRI scans of the shoulder joint should ideally only be performed after assessment by a specialist orthopaedic service and not be requested from Primary Care because this is likely to lead to overdiagnosis and an increased number of referrals to secondary or tertiary care.
We recognize the limitations of a retrospective study. It is possible that the lack of a correlation between symptomatic ACJ arthritis and MRI scan findings may be the result of a high intra-and interobserver variability, although this was not assessed in our study.
Conclusions
In the present study, we found that MRI was not a useful predictor of symptomatic ACJ arthritis because a high proportion of patients (92%) with no symptoms attributable to the ACJ had changes indicating degeneration of the ACJ on MRI scans. Furthermore, bone marrow oedema in the clavicle or acromion on MRI scans was not a reliable predictor of symptoms because it was not observed in 70% of shoulders with clinically symptomatic ACJ arthritis. We consider that the decision to surgically excise the ACJ for symptomatic arthritis should be based on a focused history and clinical examination and reliance should not be placed on MRI scans in the decision-making process.
